Introduction
Muscle weakness is rarely considered when a cause of chronic respiratory failure and/or right heart failure is being sought. We report three patients who presented diagnostic difficulty for considerable periods until this possibility was considered.
Case reports
Case I A 35 year old woman was referred for investigation of respiratory failure. She had always been of short stature and low weight and as a child was never good at sports. She had attended an open-air school because of recurrent chest infections. She had been breathless on exertion for many years.
Following her second pregnancy at age 32 she had had persistent left basal pneumonia and subsequent recurrent respiratory infections. A presumptive diagnosis of bronchiectasis was made; cystic fibrosis was considered and was excluded by a normal sweat test. Finally she was admitted to hospital following a respiratory arrest at home associated with a chest infection. This necessitated prolonged assisted ventilation, latterly via tracheostomy with subsequent slow recovery and eventual weaning from the ventilator.
She was then transferred to our department for further investigation. Further questioning revealed symptoms of morning headache and 'muzziness' present for several months. On examination she was thin and wasted; she was able to lie supine without discomfort and with no abdominal wall paradox but she had an audibly weak cough. There was a generalized reduction in muscle bulk and power with no fasciculation or myotonia. Respiratory function tests (Table I) showed severe respiratory muscle weakness with hypercapnia but only mild daytime hypoxaemia. Overnight oximeter recording of oxygen saturation (SaO2) however showed profound desaturation, with values during most of the night below 80% and a nadir of 50%. Polysomnography demonstrated hypoventilation but no periods of apnoea.
A diagnosis was made of congenital myopathy, with profound respiratory muscle weakness and respiratory failure. This was supported by an elevated serum creatine kinase, a characteristic electromyogram and muscle biopsy which showed a marked myopathic process without specific features. She was treated with nocturnal intermittent positive pressure ventilation, initially via the tracheostomy and subsequently by nasal mask. On this treatment there was a gratifying improvement in symptoms over a number of days and repeat overnight recording of SaO2 showed values for most of the night greater than 90% with a nadir of 80% (Table I) . She is now back to leading an active life, looking after her family with little restriction in activity. (Table I) . He was treated with nocturnal NPPV with symptomatic improvement and resolution of clinical signs and was able to return to work within 2 months.
Discussion
Respiratory failure in patients with neuromuscular disease results from hypoventilation consequent on impaired respiratory muscle function and reduced lung compliance. In each of the three patients described here, weakness had been present for at least 20 years but because of its very slow progression it had gone unrecognized. Each had caused considerable diagnostic difficulty and in two the major respiratory problems came to light only with the development of cor pulmonale.
Unlike the situation with scoliosis, the development of 'right heart failure' seems to be an unusual manifestation of respiratory failure due to respiratory muscle weakness. In conclusion, chronic respiratory muscle weakness may be difficult to recognize and should be considered in any patient with cardiorespiratory failure in whom the cause is not immediately apparent.
